The protozoan Cryptosporidium sp. has been frequently detected in faeces from children with persistent diarrhoea. This work achieved to investigate an outbreak of cryptosporidiosis, in a day care center, attending children of high socio-economic level, between 0 and six years old. The outbreak was detected through the network of public health, when stool samples, not diarrhoeic, were examined at the Parasitology Service of the Adolfo Lutz Institute. Among the 64 examined children, 13 (20.3%) showed oocysts of Cryptosporidium sp. in the faeces examined by Kinyoun technique: seven children one year old, three, two years old and three, three years old. Among the 23 examined adults, only a 22 years old woman, possibly having an immunocomprometiment, was positive. Clinical and epidemiological aspects were investigated by questionnaires, highlighting the occurrence of the outbreak in a very dry period.
INTRODUCTION
The coccidian Protozoa, Cryptosporidium sp., was initially thought to be the causative agent of diarrhoea diseases only in immunocompromised patients (HIV positive). It uses to infect the intestinal cells and to cause acute self limited diarrhoea in immunocompetent host, and chronic severe and prolonged diarrhoea in immunocompromised persons 9, 34 . In humans, it accounts for up to 20% of all cases of childhood diarrhoea in developing countries. Although once considered rare Cryptosporidium is now recognised as a significant pathogen in child care settings 26 . Cryptosporidial symptomatic infection is much more common in young children than in adults 21 . Data about human cryptosporidiosis have originated mainly from persons infected with the human immunodeficiency virus (HIV), travelers, waterborne outbreaks, community and day care center outbreaks 18, 25 . In the last ones, occurrence of Cryptosporidium sp. may be frequent but diagnosis remains not determined.
Diarrhoea outbreaks due to C. hominis (formerly known as C. parvum human genotype or C. parvum type I) 24 and C. parvum have been reported among children in day care centers, indicating that this protozoan is highly infectious 12, 32 . In Brazil, little is known about the ecology of these parasites. A survey among physicians working in the city of Porto Alegre, Rio Grande do Sul, Brazil, concluded that cryptosporidiosis is badly known and as consequence, the prevalence should be underestimated in our country 37 . Another survey reported that among the laboratories, only a few make the clinical diagnostic for Cryptosporidium as a routine procedure and the other laboratories only make the microscopic diagnostic when requested by the physician 36 .
Persons become infected with Cryptosporidium spp. through the ingestion of oocysts excreted in human or animal faeces. Infection can occur from person-to-person, animal-to-person, and through environmental transmission.
Studies have demonstrated that cryptosporidiosis is endemic in many tropical regions and that Cryptosporidium is one of the three major agents of parasitic infectious diarrhoea affecting children between 0 and 5 years of age, in Brazil 13, 29 .
The detection of the present delayed outbreak was possible because of the awareness of the Enteroparasitosis Section of the Service of Parasitology of Adolfo Lutz Institute in improving the diagnostic techniques and study the epidemiological aspects of enteric opportunistic and emergent parasites in our environment.
This study aimed to investigate the presence of Cryptosporidium sp. after the occurrence of a diarrhoea outbreak in a day care center, which attends 91 children from four to 72 months of age, in São Paulo City, Brazil.
MATERIALS AND METHODS
At the time of this study, the center was taking care of 91 children aged four through 72 months old. A single stool specimen was collected from each of 64 children (70.32%) and all staff members (n = 23).
The day care center is located in a wealthy region of the city of São Paulo. The building is a three-floor house, with washable pavement or parquet wood block floor in its rooms. There is a sand tank where children of all ages can play together. The day care has a good standard of hygiene, providing to the children food cooked in its own kitchen and both, filtered tap water or mineral water from gallons.
Stool samples from these 64 children were collected by parents or guardians. Faeces were placed into disposable plastic cups without any preservatives, refrigerated at 4 o C and delivered to the laboratory between 12 and 24 hours, from 30 August to 26 September, 2001 . Stool samples from 23 employees, age varying from 21 to 50 years old, were also submitted to examination. The routine procedures for the stool samples at the laboratory for parasitological diagnostic is: i) stool preserved in 10% buffered formalin is submitted to spontaneous sedimentation, to investigate cysts and eggs and formol-ether concentration to exam intestinal coccidian, followed by screening with auramine and visualisation in fluorescence microscope. When positive for oocysts of Cryptosporidium sp., smears were stained by the Kinyoun method, a modified Ziehl-Neelsen technique 7 to confirm the result, ii) stool with no preservative is submitted to larvae examination by Rugai methods as described previously 8 .
Fifty samples consisted of unformed and formed faeces, being collected from eight to 10 days after the occurrence of the first case of diarrhoea. The remaining 14 samples were collected approximately 35 days after the occurrence of the diarrhoea episodes.
Comprehensive self-administered questionnaires were distributed to be answered at home by mother or the person responsible for the child to characterise the children illnesses and verify risk factors for acquiring the infection. The questionnaire included items on: i) host factors: age, sex, diarrhoea, number of stool emission per day, fever, vomit, another symptoms and use of medication; ii) socio-demographic factors: parent's occupation, mother's education degree, familial monthly income, number of household members, number of household members who had diarrhoea at the time of the outbreak, number of days and hours the child spends at day care centre; iii) zoonotic factors: number and type of pets owned by the household, contact with livestock; iv) environmental factors: diet (consumption of raw salads, non-peeled fruits and raw milk), if child uses to play in public parks and sand tanks, source and treatment of drinking water.
RESULTS
Out of 64 examined children, 13 (20.3%) were positive for Cryptosporidium sp., being seven (10.9%) one year old; three children (4.7%) two years old and three children three years old (Table 1) . Among the 23 examined adults, only one individual was positive for Cryptosporidium sp., a 22 year-old woman, who had received liver transplantation. She presented diarrhoea as symptom and had to be hospitalised.
Stratifying by age, the children who had positive exam for Cryptosporidium, it results in 46.7% (7/15) of one year old children, 25% (3/12) of two years old and 17.6% (3/17) aged three years.
Nine out of the 13 positive samples, consisting of unformed and formed faeces, were collected from eight to 10 days after the occurrence of the first case of diarrhoea. The remaining five positive samples were collected approximately 35 days after the occurrence of the diarrhoea episodes.
We got back 47 (51.7%) answered questionnaires. Stool samples from 30 children were submitted to the parasitological exam but parents did not answer the questionnaire while we had data from 14 children which did not the faecal examination. Data from seven of 13 positive (54%) and 29 of 53 (54.7%) negative children for Cryptosporidium sp. were analysed (Table 1 ). All these seven children with positive result reported episodes of diarrhoea, four had low fever and three had vomit. 0  0  0  1  0  0  2  0  3  0  0  1  2  1  1  3  3  1  3  1  1 5  0  0  2  2  1  5  1  0  0  2  1  1 3  1  1  3  0  1  5  2  2  0  6  1  1 7  2  0  4  0  0  4  0  0  0  3  1  7  1  4  5  0  0  0  0  0  0  1  1  2  0  2  6  0  0  2  1  0  0  1  1  5  1  1  7  0  0  1  0  0  0  1  0  2  1  0  Total  4  3  18  8  5  1  19  6  64  6  8  Adult *  1  0  22  2  23 Questionnaire was not applied to adults; W = woman; M = male.
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Other reported symptoms were abdominal cramps, anorexia and fatigue. We documented that children without parasitologically confirmed infection also had symptoms in the same period: diarrhoea (10 children), low fever (two children) and vomit (one child). Among the infected children, three (42.85%) had between one to four episodes and four (66.66%) ranged from five to eight stool emissions per day. Among the 10 children with diarrhoea but negative for Cryptosporidium in the faecal examination, eight had from one to four emissions per day and two from five to eight episodes.
There was no association of Cryptosporidium and other intestinal parasites. Nevertheless, Giardia duodenalis, was found in two boys, aged one and three years old. One woman presented coinfection with G. duodenalis and Entamoeba histolytica/E. dispar, another one was infected with E. coli and a male adult had infection with Blastocystis.
Among the seven Cryptosporidium positive children, in the household of five of them, other persons (two children and five adults) had diarrhoea after the child-case, but none submitted faeces for parasitological examination.
The average time of daily permanence in the day care setting was less than five hours for three Cryptosporidium positive children (42.85%) and 14 Cryptosporidium negative one (37.83%); period of time ranging from five to seven hours for one positive child and 15 negative children (40.54%) and more than seven hours a day, for three positive (42.85%) and eight (21.62%) negative children.
Almost all children (78.26%) had the habit to put hands in mouth.
The water consumed at the houses is tap filtered water (55%), bottled mineral (26%), mineral water from gallon (12%) and tap purified water (6%).
Thirty eight (83%) of the households have incomes above 10 minimum wages per month; 42 mothers (91%) have university degree. Twenty three (50%) were families constituted of three persons, 21 (45.65%) families had four or more persons and two families (4.43%) have only two persons. Twenty two (47.82%) children were unique child, 18 (39.13%) had one brother or sister, four (8.69%) had two brothers or sisters and one (2.17%) had three brothers or sisters.
The presence of animal pets in the household was similar for children with (28.57%) and without (28.20%) cryptosporidiosis.
DISCUSSION
The present study started after a request of an UVS (Basic Unit of Surveillance) to investigate diarrhoeal cases in children attending a day-care-center. The faecal samples were sent to Adolfo Lutz Institute following the established flux by the CVE-DTA (Epidemiological Surveillance of Waterborne Diseases). According to this fluxogram, 10% of faecal samples must be analysed to investigate the presence of Rotavirus, Pathogenic Enterobacterias and Parasites. The exam of the first samples revealed the presence of Cryptosporidium sp. oocysts and then, the UVS continued to delivery non diarrhoeal faecal samples during 25 days after the first diahrroeal case occurred. Unusually, were detected five more children infected with Cryptosporidium.
The stool samples submitted to parasitological examination in this study, did not consist of diarrhoeal samples, what lead us to think that the faecal collection was made after the peak of the outbreak. Despite of this, the prevalence (20.3%) was high in this delayed notified outbreak, if compared to another Brazilian studies. There are two studies that report Cryptosporidium in diarrhoeic and non diarrhoeic faeces. One registered 4.4% of prevalence mainly in children from 0 to three years old, in Goiânia, Goiás 3 . The other found 3.3% of positivity in children less than 10 years old in Rio de Janeiro 5 . All the other works in literature were done with children presenting acute diarrhoea. A two-year study in Porto Alegre, Rio Grande do Sul, revealed 20.0% of infection with Cryptosporidium in children between 0 and 24 months old 2 . In Goiânia, Goiás, the prevalence was 14.4% among children from two weeks to 10 years of age 30 . In the city of São Paulo, among children with acute diarrhoea attended in hospital the incidence was 14.43% being more frequent among children from six to 12 months old 22 . The incidence in children from one to two years old, in Belém, Pará, was 2.7% 20 and 5.2% 21 . In Recife, Pernambuco, was 6.4% 6 . In Campinas, São Paulo, a study in eight day care centres revealed 6.4% of infected children between 0 to 12 months old 12 . In Maringá, Paraná, Cryptosporidium was the second parasite agent more frequent (6.6%) in children aged 12 to 24 months 23 . The highest prevalence ever registered for Cryptosporidium infection is 85.1% in Criciúma, Santa Catarina 35 .
In our delayed notified outbreak, 76.9% of Cryptosporidium infection occurred in children under two years old (24 months), and 23.1% in children three years old (36 months). This is in agreement with reports by others 14, 20, 27 . For the adult group, the infection was limited to the immunocompromised one.
Among the 13 positive children, we had questionnaires answered from seven (Table 1) . Although we did not examine stools of family members, it was reported that in the house of five of the families (71.4%), other cases of diarrhoea occurred in the same period, in five adults and two children, suggesting some degree of secondary spread. This percentage is higher than the 27% found in another study among additional childhood cases of diarrhoea for families where the index case attend day care center in Goiânia 30 . The presence of a child under five years old in the household was significantly associated with postoutbreak cryptosporidiosis in the neighborhood case-control study in Milwaukee 28 . The contact with children from two to 11 years old suffering from diarrhoea was considered a risk factor to immunocompetent individuals in USA 32 . Those observations confirm that Cryptosporidium can cause outbreaks of diarrhoea in day care settings and can be spread within households.
Questionnaires administered to parents revealed no association with water, travel, frequency to public parks and sand tanks or child's habit of putting finger in mouth.
Contact with pets did not seem to be related to the occurrence of the infection. On the other hand, contact with livestock was much higher in children with (75%) cryptosporidiosis than in children without (8.1%) infection. It might suggest a risk factor in this small studied population.
Several studies show that cryptosporidiosis is a highly seasonal disease occurring nearly only during the rainiest months 1, 12, 16, 19, 27, 30 , but the occurrence of this outbreak was during an unusual dry period for the city. In August, the monthly rain precipitation was 58.72 mm 33 .
It was not possible to determine whether the infective source was endogenous or exogenous. If one could analyse the epidemic curve it will lead to suppose that one child came infected to the day care setting causing person-to-person transmission among the most susceptible subjects, like children less than two years old and the immunosupressed adult.
As the detection of the infective cases were done after the peak of the infection, one can not say if the transmission had a unique source, as water transmission or if it was a person-to-person transmission.
All affected children, their families and staff members were immunocompetent. The only immunocompromised adult was a 22 yearold woman, who had been submitted to a liver transplantation, presented Cryptosporidium infection and had diarrhoea after the first cases of diarrhoea in children. This observation is in accordance to other Brazilian authors who named kidney transplantation as a risk factor for acquiring cryptosporidiosis 4, 11, 17 .
It is presumed that this outbreak occurred as a result of person-toperson transmission of the protozoa in the day-care center, stressing the importance of handwashing among staff and older children. Another outbreak in a day care center was detected in the same region of the City of São Paulo, in April 2001 15 , when 25 isolates were genotyped as C. parvum human genotype (now renamed as C. hominins 24 ) .
No definite proof could be found to demonstrate either the source of the outbreak or the route of transmission. However, some features suggest that a common source of infection was unlikely and that personto-person spread occurred.
Cryptosporidiosis should be considered in the differential diagnosis of young children with diarrhoeal illness, especially those attending a day care facility.
These findings highlight the need of an active surveillance of diarrhoeal diseases associated with molecular tools, in order to determine the epidemiology of cryptosporidiosis in our environment and make guidelines to prevent the infection, once, until now, no successful drug is known. So, further studies are needed to determine risk factors and provide insight into the existence of potential environmental sources.
RESUMO
Detecção de Cryptosporidium sp. em fezes não diarréicas de crianças, em uma escola de educação infantil de São Paulo, Brasil O protozoário Cryptosporidium sp. tem sido detectado com freqüência em fezes de crianças com diarréia persistente. Este trabalho teve como objetivo investigar um surto de criptosporidiose, em uma escola de educação infantil, que atende crianças de classe média alta, de 0 a seis anos de idade. O surto foi detectado a partir de amostras fecais não diarréicas encaminhadas ao Instituto Adolfo Lutz através da rede de saúde pública. Das 64 crianças 13 (20,3%) apresentaram oocistos de Cryptosporidium nas fezes, examinadas pelo método de Kinyoun, sendo sete crianças com um ano de idade, três com dois anos de idade e três, com três anos de idade. Dos 23 adultos examinados, apenas uma mulher de 22 anos, com possível imunocomprometimento, foi positiva. Aspectos epidemiológicos e clínicos foram investigados 31 por meio de questionários, ressaltando-se que o surto ocorreu em período muito seco.
